On the mechanism of sphingomyelin interaction with solubilized membrane proteins.
Studies on the high-affinity receptor for IgE from rat basophilic leukemia cells (RBL-2H3) have shown that the phospholipid sphingomyelin remains attached to the protein complex during washing of the affinity immobilized complex under solubilizing conditions. Here we extended these findings and compared the species distribution patterns in sphingomyelin and phosphatidylcholine of the receptor-bound lipids to those of the plasma membrane lipids. FC epsilon-receptor-bound sphingomyelin but not phosphatidylcholine was enriched in long-chain fatty acids. We then examined other membrane proteins with respect to sphingomyelin enrichment. RBL-2H3 cell surface proteins, immobilized on concanavalin A-Sepharose and washed under solubilizing conditions, also showed a two- to six-fold enrichment in the associated sphingomyelin. Similar observations were also derived from other cell types, such as the mouse fibroblast cell line A-9 and the pig kidney epithelial cell line PK-1. Since this has been observed in all the three cell sources, it was suggested that sphingomyelin enrichment in FC epsilon-receptor preparations, although reproducible, was not specific for this protein. That this phenomenon was not specific for a particular protein might also be concluded from experiments that have shown nonhomogenous distribution of sphingomyelin in protein-free lipid-detergent mixtures. These results are compatible with a model whereby the interaction between sphingomyelin and soluble membrane proteins results from preference to nonmicellar phases or to structures with extended hydrophobic domains, probably due to the imperfect fitness of the detergent micelles to properly accomodate these lipids. This feature makes long-chain sphingomyelin a plausible candidate for the lipid responsible for the stabilizing effect that crude lipid preparations exert on the structural and functional properties of some membrane protein, e.g., FC epsilon R.